and preliminary structure-activity relationships of these newly synthesized derivatives.
Results and Discussion

Chemistry
The 26-substituted milbemycin A4 derivatives were prepared as follows (Scheme 1). First of all, a primary hydroxy group of 5-OTBDMS-26-OH-milbemycin A4 (5) derived from milbemycin A4 (2)13) was acylated with acetyl chloride (AcCl) and benzoyl chloride (BzCl) in the presence of triethylamine (Et3N) to afford corresponding 26-O-acylated products (6, 7) in good yields.13) The 5-OTBDMS groups were removed by hydrogen fluoridepyridine (HF/Py) to give non-natural 26-acyloxymilbemycin A4 derivatives (12, 13) in good yields. 13) Etherifications of 5 were carried out with methyl iodide (MeI)14) and benzyl bromide (BnBr)15) in the presence of silver(I) oxide (Ag2O) to afford 8 and 9, respectively, and subsequent deprotections of 8 and 9 yielded 26-alkoxymilbemycin A4 derivatives (14, 15) . hydroxy group to afford 26-methylmilbemycin A4 (31).
Acaricidal Activities
The acaricidal activities of the prepared milbemycin A4
C-26 derivatives were assessed against the organophosphorus-sensitive two-spotted spider mite (Tetranychus urticae) on the primary leaves of cowpea plants (Vigna sinesis Savi species) by spraying. The results possessed higher acaricidal activity than milbemycin A4 (2), the non-natural type 26-acyloxymilbemycin derivatives (12, 13) individually showed higher acaricidal activities than their parent compound (2) . Moreover, the activity of 13 was superior to that of 12, hence the substituent of the acyloxy group at the C-26 position possessing a certain range of steric bulkiness was deemed to be preferable. The increase of the activity of 26-benzyloxymilbemycin A4 (15) and the small decrease of the activity of the 26-methoxymilbemycin A4 (14) also supported this contention.
Similarly, the drop of the activity of 26-acetylthiomilbemycin A4 (28) and the enhancement of the activities of 26-benzoylthiomilbemycin A4 (29) and 26-(3-methyl-2-butenoylthio)-milbemycin A4 (30) were also consistent with this trend. At the same time, these results showed that ester moiety was not always essential for high acaricidal activity as a substituent at the C-26 position.
On the other hand, the activity of 26-diethylphosphnyloxymilbemycin A4 (16) was reduced. We speculated that the increased molecular polarity of 16 might inhibit the migration of 16 to the target site. Nevertheless, 26-fluoromilbemycin A4 (17) and 26-methylmilbemycin A4 (31), a pair of derivatives that possessed lower molecular polarities (increased lipophilicities) than milbemycin A4 (2), did not significantly increase the activities. These results might suggest that the steric bulkiness of the fluorine atom and the methyl group was not adequate as a substituent at the C-26 position to increase activities. Introductions of oxime moieties to the C-26 positions did not effectively increase the acaricidal activities of the derivatives (21, 22). We also speculated that the high molecular polarity of the free oxime derivative 21 might have explained the markedly decrease in the activity of 21 compared to that of the O-methyloxime derivative 22. Reagents: (a) AcCl, Et3N; 77% for 6; (b) BzCl, Et3N; 84% for 7; (c) Mel, Ag2O; 74% for 8; (d) BnBr, Ag2O; 27% for 9; (e) CIPO(OEt)2, Py; 64% for 10; (f) DAST; 46% for 11; (g) HF/Py; 62% for 12, 46% for 13, 87% for 14, 59% for 15, 53% for 16, 38% for 17, 43% for 21, 39% for 22, 50% for % for 24; (l) BzSH, NaH, Nal; 75% for 25; (m) Me2CCHCOSH, NaH, Nal; 81% for 26; (n) Me3Al; 43% for 27. 
5-OTBDMS-26-methoxymilbemycin A4 (8).
To a stirred solution of 100mg (0.15mmol) of 5 in 1,2-dichloroethane and 345mg (1.49mmol) of Ag2O at ambient temperature.
After stirring overnight, the reaction mixture was filtered with Celite(R), and the resulting filtrate was evaporated under reduced pressure. The residue was purified by preparative 5-OTBDMS-26-fluoromilbemycin A4 (11) . To a stirred solution of 150mg (0.22mmol) of 5 in CH2Cl2 (6ml) was atmosphere while cooling with a dry ice-acetone bath.
After stirring for 20 minutes, the reaction mixture was poured into water and extracted with EtOAc. The extract was successively washed with water and brine, dried over MgSO4, filtered, and evaporated under reduced pressure. Using the same procedure described for the preparation of 12, the other 5-OTBDMS-26-substituted-milbemysins A4 derivatives (7, 8, 9, 10, 11, 19, 20, 24, 25, 26 and 27) were deprotected to give corresponding milbemycins A4 derivatives (13, 14, 15, 16, 17, 
